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0 The invention relates to a collet and chuck assembly 
including a tool securing pin (50) slidably received in a radial 
aperture (44) of the collet (16) and associated with a retaining 
member (52) which interferes within the aperture (44) with 
surfaces (48) of the tool securing pin for limiting the travel 
thereof, wherein the retaining member (52) is a resiliently 
compressible member having a no-load dimension greater 
than the dimension of the radial aperture (44) of the collet (1 6) 
end being compressible to a dimension allowing its insertion 
into the aperture. 
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COLLET AND CHUCK ASSEMBLY 



The present invention relates to a collet and chuck assenibly. 
Such a device is generally provided for holding an end mill- or 
similar tool to prevent axial or rotational luovement with respect to the 
apparatus during machining. 

5 An end mill tool is a cylindrical cutting tool which has cut- 

ting or milling edges around the round portion at one or more of its ends 
along with cutting teeth on its end toward at least one of its forward ends. 
The tool has a generally cylindrical rear or central shank with at least one 
beveled-ended flat surface which is secured in the collet and chuck assembly 

10 during machining. 

Various known designs generally include a tool-securing pin 
slidably received in a radial aperture of the collet and associated with a 
retaining member which interferes within the aperture with surfaces of the 
tool-securing pin for limiting the travel thereof. The pin should be easily 

15 slidable to secure and release the tool, while resisting accidental separa- 
tion of the pin from the collet. However, for service or repair, the pin 
should be quickly and easily released. Further, the mounting and retaining 
mechanism should not be on the external surface of the collet, to minimize 
the chance of damage thereto. Also, a very thin-walled collet (i.e., where 

20 the tool shank is admost as the chuck bore) must suitably accommodate the 
pin and its retention system, while allowing limited pin roovoment. 

Exain)les of such collet and chuck assemblies are shown in US 
Patents 3 195 909 ; 3 M25 705 ; 3 618 962 and others, but these fail to ful- 
fill many of the above requirements. 

25 The object of the present invention is a collet and chuck 

assembly which overcomes liiuitations and disadvantages of the prior art assem- 
blies. 

In the present invention, the retaining member for the tool- 
securing pin is a resiliently compressible member having a no-load dimension 
30 greater than the dimension of the radial, aperture of the collet and being 
conpressible to a dimension allowing its insertion into the aperture. 

lliis provides a convenient means for securing an end mill or 
similar tool when desired and for quickly and easily releasing it. The 
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collet is relatively inexpensive to nanufacture and assemble, easily and 
quickly assembled and has a minimum of external parts. The collet also has 
a high reliability and resistance to damage and to accidental separation of • 
parts v/hich could lead to a loss of parts. Further, the collet and chuck 
5 assembly of the present invention are equally useful in both thin and thick 
wall collets. 

In one embodiment, the pin is mounted in the radial aperture 
with an undercut extending threthroijgh with a spring bar mounted in the un- 
dercut. The spring bar, which has a free or no-force diameter slightly larger 

10 than the aperture portion and less than the medial undercut is inserted 
* througli the pin in the pin aperture, then the pin and spring bar assembly 
are inserted into the collet aperture with the spring bar in the undercut. 
The spring bar is compressed for insertion, then expands to retain the pin 
within the collet aperture. A pin aperture larger than the diameter of the 

15 spring bar allows the pin to move along its axis (radially witii respect to 
.the collet) to lock *the tool shank therein. 

In another embodiment, the collet and chuck assembly includes 
a collet having a pin mounted in a two-diameter radial aperture extending 
through the collet. The pin has a small undercut portion intermediate its 

2D end portions with a snap ring (or spring) mounted in the undercut. The snap 
ring, which has a free or no-force diameter slightly larger than the larger 
diameter aperture portion, is assembled around the pin in the undercut por- 
tion, then force into the larger diameter portion of the aperture. The snap 
ring provides a radial force, creating a friction with the aperture restrict- 

25 ing removal of the pin. The undercut length on the pin is larger than the 

thickness of the snap ring to allow a limited movement of the pin, while pre- 
venting the pin from beconing accidentally separated from the collet and to 
add self -adjustment capacity of snap ring in. axial position. 

The collet and chuck assembly of the- invention may convenient- 

30 ly include an additional tool-securing means which is coupled to the chuck 
portion of the assembly, and has a flat surface adapted to engage a conple- 
mentary flat surface of a tool of the kind including two axiaily spaced flat 
surfaces along the shank. According to a feature of the invention, the flat 
surface of such a securiJig means is a surface of an aligning member pivotal- 

35 ly connected to the body of the said tool-securing means. 

The invention will now be described by way of exairple with 
reference to the accompanying drawings in wiich : 
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- Figure 1 is a cross-sectional view of a collet and chuck 
assembly according to one form of the present invention ; 

- Figure 2 is a cross-sectional view of the assembly taken 
along line II-II of Figure 1 ; 

- Figure 3 is an enlarged cross-sectional view of the tool- 
securing raeniber of Figures 1 and 2 ; 

- Figure 4 is a cross-sectional view of the collet portion of 
figure 3, taken along line IV-IV thereof with two positions of a cuttirig tool 
shown in dotted lines ; 

- Figure 5 is a cross-sectional view of a spring bar forming 
a tool-securing inranber ; 

- Figures 6 to 8 are views similar to the views of Figures 1 
to 3 relating to a second embodiment of the invention ; 

- Figure 9 is a view of a snap ring preferred in the erabodi- 
"15 ment of Figure 8 

.. • . - Figure 10 is a cross-sectional view of an assembly according 

to another form of the invention ; 

- Figure 11 is a cross-sectional view of the assembly of Figure 
10, tak«i along the line XI-XI thereof. 

Figure 1 shows a cross-sectional view of a part of a collet 
and chuck assembly 10 according to a first erabodijuent of the present inven- 
tion. The chuck assembly 10 includes a chuck body or collet holder 12 and a 
lock nut 114. A collet 16 is mounted within the collet holder 12 and has an 
end mill tool 18 mounted therein. 

The collet holder 12 is of a well-known and conventional de- 
sign and includes a body 20 with external forward screw threads 22 and an in- 
ternal, inwardly tapering bore 2U extending rearwardly from the forward end of 
the body. A rear portionZis a shank which is configured to be secured in a 
machine tool or spindle. 
30 The lock nut l^l is also a conventional design. The lock nut 

1^ includes a body 28 with internal threads 30 adapted to mate with the ex- ' 
temal threads 22 on the collet holder 12. A second member 32 of the lock 
nut lii is coupled to the body 28 with ball bearings 3** and the member 32 has 
a projection 36, the purpose of which will be explained later. 

The collet 16 is preferably made of an appropriate spring-type 
steel which has been hardened and drawn, as is well-known and customary in 
making collets. The collet has a body with an internal tool-receiving bore 
and with an outside external surface which tapers generally to a smaller rear 
diameter. 
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The external surface of collet 16 has a forward portion 38 and 
a tapering rear portion ^10, separated by an annular groove 42. The rear por- 
tion 40 seats against and engages internal walls of the tapered holder bore 
24 when the collet 16 is fully inserted. Preferably, two (or more), spatially- 
separated surfaces of the rear collet portion 40 are in contact with the bore 
24 providing good engagement within the collet holder 12. 

The lock nut projection 36 cooperates with the forward collet 
portion 38 and annular groove 42 to release the collet 16 from the collet 
holder bore 24 as the lock nut 14 is unscrewed in disassembly. 

A radial aperture 44 extends through the collet 16 medially 
along the length of the collet. The aperture 44 includes a first portion 46 
and an undercut diameter portion 48. A tool-securing pin 50 is positioned 
within the aperture 44 and is held in place by a spring bar 52. 

The tool 18 is a conventional tool (such as an end mill) which 
has forward cutting surfaces and rear shank 56. The forward cutting surfaces 
54 have side surfaces, as well as end surfaces, for cutting and may have a 
tendency for axial pullover. Therefore, the shank 56 of an end mill tool has 
one or more flat surfaces with forward and rear beveled ends 58, 60 for tool 
retention. The beveled ends 58, 60 have a 45"* angle with respect to the axis ' 
of the tool. The beveled flat surface, when suitably engaged within the col- 
let, prevents the tool from being pulled out of the holder. 

Figure 2 is a cross-sectional view of the chuck assembly 10, 
showing the chuck body 20, the lock nut 14, the collet 16 and the tool 18. 
The collet 16 include slots 62 to provide radial craipressibility and resiliency. 
The tool 18 has the flat surface 64 shown in this view slightly above the bot- 
tom of the tool locking pin 50. 

Figure 3 is an enlarged view of the pin 50, spring bar 52, 
aperture 44 and tool 18 prior, to assembly of the pin into the aperture 44. 

The pin 50 is generally cylindrical and includes a radiused 
or rounded head 66. A radial hole or aperture 68 extends throygh the pin 50 
below the head 66. The pin 50 has a lower chamfered portion 70 which has a 
45^ angle for engaging the 45*^ beveled surface 58 of the tool 18. 

Ihe spring bar 52 has ends 72 and 74. The spring bar 52 is 
nxjunted within the hole 68 of the pin. The ends 72, 74 extend beyond the pin 
50 normally, but may be compressed to a size no larger than the pin diameter. 
The ends 72, 74 iare corapre^sibly mounted inside the spring bar 52 as shown in 
Figure 5. The hole 68 in the pin 50 ir larger than the diameter of the spring 
bar 52 to allow the pin 50 to move radially with respect to the collet 16 (up 
and 6om in Figure 3) without movement of the spring bar 52. This movement 
12/21/05, EAST Version: 2.0.1.4 
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allov7s the 50 to lock and release, as desired, the tool 18. 

The aperture 44 has a chamfered entry 76, a portion ^6 of ge- 
nerally uniform diameter and an undercut diameter portion 48, The undercut ■ 
portion 48 receives the ends 72, 74 of the spring bar 52 when the pin 50 is 
5 inserted in the aperture 44* 

Figure 4 shows a cross-sectional portion of the collet 16. 
The portion 46 of the aperture is shown, as is the undercut portions 48. The 
undercut portions 48 may be formed without requiring a separate setup of the 
collet 16 by using a Woodruff cutter and moving the collet 16 slightly back 

10 and forth when the Woodruff cutter is in place. Dotted lines 78, 80 show the 
extremes of the movement of the cutter to form the undercuts 48. Of course, 
other suitable methods of making the undercut could be employed advantageously. 

Figure 5 shows a cross-sectional view of the spring bar 52 
taken along the line V-V in Figure 3. The spring bar 52 includes the ends 72, 

15 74, The ends 72, 74 have enlarged portions 82, 84, respectively, which are 
held within a body 86. Ends 88 of the body are crimped over (or have other 
suitable retaining means) to hold the ends 72, 74 in the body 86 • A spring 
90 urges the ends outward normally. The ends may be conpressed or urged in- 
waixily by conpressii^g the spring 90. 

20 Figures 6 to 9 relate to a second embodiment and the numeral 

references designating parts identical or similar to fliose of Figures 1 and 2 
are the same with the addition of one hundred. 

As shown in Figure 6, a tool-securing pin 51 is positioned 
within the aperture 144 and is held in place by a snap ring or spring member 

25 53. 

The pin 51 has structure which will be described in detail in 
connection with Figure 8. Hie pin 51 is radially movable through a limited 
range of radial movement when assembled, as will also be discussed later. 

The snap ring 53 is made from a carbon spring steel, prefer- 

30 ably a "square section ring" and has a free, or uncon¥)ressed , diameter which 
is slightly larger than the larger diameter portion of the aperture 144. The 
spring 53 niost be compressed from* its free, or no-force, diameter to be insert- 
ed into the aperture, and once inserted, provides an outward or radial force 
against the wall of the aperture to retard its movement with respect thereto. 

35 Figure 7 sha^s a cross-sectional view of the assembly 1 10 

taken along the line VII-VII in Figure 6. The lock nut 114 is mounted concen- 
trically around the body 120. Features- of the collet 116 are shown : slots 
162, the tool-securing pin 51, and the snap ring 53. The tool 118 and the flat 
surface 164 are also apparent in tMs view. 
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VJhen the collet *n6 is full inserted and held within the collet 
holder 112, a centering of the tool 118 and an elimination of clearance between 
the tool 118 and the collet 116 are accomplished.' The clearance Is necessary 
for the insertion of the tool into and the removal of the tool out of the col- 
5 let, but is provided only when the collet 116 is free of the holder 112. 

Figure 8 shows the pin 51, the snap ring 53 and the aperture 144, ^ 
a portion of the collet 116 and tool 118 in an enlarged cross-sectional view. 
The radial aperture 1M4 in the collet 116 receives the pin 51 and snap ring 53 
when assembled. 

■JO The aperture 144 has a chamfer, or a tapered outer entrance, 

49, a larger diameter portion 47 and a smaller diameter portion 45, which por- 
tions 45, 47 meet at a shoulder 55. The radial aperture 144 could be made by 
drilling a hole of the smaller diameter through the collet body 116, then pro- 
vide the larger diameter toward the other surface of the collet with a counter- 

15 bore. A single pass with a step drill could also be used advanta^ously. In 
any event, the chamfer 49 would be provided in a known manner. 

As an alternate design and configuration, the collet aperture 
144 could be manufactured with an enlarged diameter or imdercut in the medial 
portion. The snap ring 53 would then be assembled into the larger diameter 

20 or vindercut medial portion. 

The pin 51 has a rounded, or radiused, head 67, a larger dia- 
meter upper portion 57, a smaller diameter lower portion 59 and an undercut 
portion 61 located between the porUons 57, 59. The undercut portion 61 has 
a length L. 

25 The sn^ ring 53 has a thickness T which, for a 12 ran diameter 

shank end mill tool, is preferably chosen so that the length L exceeds the 
thickness T by approximately 2 mm, so that the pin 51 can travel 2 mm to secure 
and release the flat surface 164 of the tool 118. Tne length L should be chos- 
en to exceed the depth of the flat on the tool by approximately 0,5 mm to clear 

30 the bore by that amount during tool insertion. For large diameter shank tools, 
the dimensions are suitably larger. 

•me pin 51 is provided with a chamfer 71 extending around the 
lower portion 59- The chamfer 71, or beleved surface, has a 45** angle with 
respect to the axis of the pin 51, which angle complements the angle on the 

35 rear beveled end 158 of the tool shank flat surface 164. The chamfer 71, in 
fact', engages the beveled end 158 when the tool 118 is secured in the collet 
116, without the necessity of the bottom' of the pin 51 engaging the flat 164 
itself. Preferably, the bottom of the pin is approximately 0^375 ran above the 
flat 164 when the tool is secured, as is shown in Figures 6 and 7. 

12/21/05, EAST Version: 2. 0. 1.4 
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Ihe pin 51 is assembled into the collet 116 as follows. The 
snap ring 53 is inserted around the pin 51 in the region of the undercut 61 
and has an inside diameter greater than that of the undercut but less than 
the other pin portions, so that the snap ring 53 is captivated within the 
undercut, while allowing the spring to move radially in the undercut. The 
assembled pin 51 and snap ring 53 are then forced into the aperture m, which 
forcing compresses the snap ring to a diameter .no larger than the diaineter of 
the larger portion U? of the aperture. The compression is accomplished by the 
tapered entry 49. The snap ring 53, when fblly inserted, seats on the shoul- 
der 55 and is prevented from moving outward by its radial force against aper- 
ture portion 1»7 and the resulting friction. 

V/hen the collet 116 is secvired within the bore 124 of the 
collet holder 112, the head 6? of the pin 51 is depressed radially to cause 
the chamfer 71 to engage the beveled surface 158. 

Figure 9 shows the snap ring 53. The snap ring 53 is prefer- 
ably a single turn having substantially two-thirds of one revolution, with a 
gap 63 between the ends. Ihe gap 63, chosen to be approximately 8 mn in the 
preferred erabodijnent, allows the snap ring 53 to be inserted by hand (without 
tools) in the region of the undercut 61. 

Figures 10 and 11 relate to a modified chuck and collet assem- 
bly and the numeral references designating parts identical or similar to those 
of Figures 1 and 2 are the same with the addition of two hundreds. 

The chuck assembly 210 of Figure 10 is very similar (with the 
exception of obvious differences described hereafter), to the chuck assembly 
25 described with reference to Figures 1 and 2 and 6 and 7. However, the chuck 

assembly, collet and tool are generally of a larger diameter and higher strength 
than those contemplated in said figures, with significantly greater associated 
forces and torques. ■ 

The external surface of the collet holder 212 differs from the 
30 collet holder of Figures 1 or 6 by the provision of a radial aperture 75 in 
\Aiich a screw 77 is mounted. 

The collet 216 of the assembly shown in Figure 10 differs from 
that depicted in Figures 1 or 6, in that a second radial aperture 79 extends 
through the collet 216 from its outer surface 240 into its bore 81. The 
35 radial aperture extends to the rear end of the collet. 

The tool 218 has a forward cutting portion 254 and a rear shank 
portion 256, which has a first beveled flat portion 264 and an additional flat 
portion 83. The additional flat portion 83 is common on comnercially available 
larger diameter end mill tools. 



20 
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•ftie screw 77 is a "ball clansp screw" type having a hemispher- 
ical recess 85 at its lower end into which a ball 87 is mounted. The ball 87 
has a flat surface 89 for engaging the additional flat 83. The ball 87 is 
free to rotate within the screw recess 85 to accornmodate a radial misalignment 
of the flat 83 by up to approxiirately 12° with respect to the aperture 75 with- 
out making a poor mechanical connection therewith. The screw 77 has external 
threads which engage complementary threads on the aperture 75- When the screw 
77 is tightened to form a good seat of the flat ball surface 89 on the flat 
83, the tool 218 is solidly coupled to the collet holder 212 and will not 
turn with respect to the tool holder without a failure of the ballclamp screw 
77. 

Figure 11 illustrates a cross-sectional view of the ballclanp 
screw 77 and its engagement of the rear flat 83 on the tool 2l8. Ihe screw 
77 is screwed down, through the threaded aperture 75 to damp the flat part 
89 of the ball 87 on the flat 83. The ball is free to rotate and does rotate 
to achieve maximira alignment between the flat surfaces 89, 83 as the rotational 
forces are applied to the screw 77. The rear aperture 79 fn the collet is 
merely a window, or communicating link, through which ^the shaiik of the ball 
clamp screw 77 passes and the aperture 79 itself has no threads or other in- 
volvement with the screw 77. 
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CLAIMS 

1. A collet and chuck assembly including a tool securing pin 
slidably received in a radial aperture of the collet and associated with a 
retainoJTg member which interferes within the aperture with surfaces of the 

5 tool-securing pin for limiting the travel thereof, characterized in that the 
retaining member is a resiliently compressible member having a no-load dimen- 
sion greater than the dimension of the radial aperture of the collet and be- 
ing compressible to a dimension allov/ing its insertion into the aperture. 

2. An assembly according to claim 1, characterized in that 

10 the retaining member is a spring bar having a medial portion extending through 
a transverse channel of the tool-securing pin, and resiliently retractable 
end portions at least one recess being formed in the wall of the aperture for 
receiving said end portions in a substantially released condition. 

3. An assembly according to claim 1, characterized in. that the 
15 retaining member is a snap ring mounted around the tool-securing pin in an 

undercut portion thereof, said snap ring having a no-force diameter greater 
than the radial aperture of the collet and being ccmpressible to a diameter 
allowing its insertion into the aperture, 

^» An assembly according to any of the preceding claims, fur- 
20 ther having a tool-securing means coupled to the chuck portion of the assembly 
and having a flat surface adapted to engage a complementary flat surface of a 
tool, characterized in that the flat surface is a surface of an aligning mem- 
ber pivotally connected to the body of said tool-securing means. 
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